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(57) Abstract: A method of managing subscriber data in a communications network, the method comprising: sending a message 
associated with a subscriber and including data relating to the identity of said subscriber; routing said message to a first network 
entity based on identity and routing information stored at a register, subsequent to receiving said message at the first network entity, 
provisioning a second network entity with subscriber data required by said second network entity to be able to service said subscriber; 
and updating routing information associated with the subscribe- at the register to route subsequent signalling to the second network 
entity. 
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Method and Apparatus for Storing Subscriber Data 
Field of tlie Invention 

The present Invention relates to a method and apparatus for managing the 
storage of subscriber data for subscribers of a telecommunications network, 
and in particular, but not exclusively, to storing the data of inactive subscribers. 

Baclcground of the Invention 

A cellular telecommunications system is a communication system that is based 
on use of radio access entities and/or wireless service areas. The access 
entities are typically refen-ed to as cells. Examples of cellular 
telecommunications systems include standards such as the GSM (Global 
System for Mobile communications) or various GSM based systems (such as 
GPRS: General Packet Radio Service), AMPS (American Mobile Phone 
System), DAMPS (Digital AMPS), WCDMA (yVideband Code Division Multiple 
Access), TDMA/CDMA (Time Division Multiple Access / Code Division Multiple 
Access) in UMTS (Universal Mobile Telecommunications System), IMT 2000. 
i-Phone and so on. 

In a cellular system, a base transceiver station (BTS) provides a wireless 
communication facility that serves mobile stations (MS) or similar wireless user 
equipment (UE) via an air or radio interface within the coverage area of the 
cell. 

A feature of the cellular system is that it provides mobility for the mobile 
stations. In other words, the mobile stations are enabled to move from a 
location area to another location area. The mobile stations may even roam 
from a network to another networic that Is compatible with the standard tlie 
given mobile station Is adapted to. A feature of the mobility function is that It 
records location area information conceming the location of a particular mobile 
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station in a given moment of time. A celluiar communications system typically 
comprises a location register or several location registers for the location 
management purposes. The location management function typically operates 
such that whenever a mobile station enters a new location or routing area, the 
location area infomnation assodated with the mobile station is updated at an 
associated location register or several registers. 

For example, in a circuit switched GSM (Global System for Mobile) network a 
controller function Is provided by means of a mobile switching centre (MSG). 
The location infomiation of a mobile station is maintained centrally by a home 
location register (HLR), wherein the mobile station is permanently registered 
as a subscriber profile at the home location register. At the same time the 
mobile station is registered locally by a visitor location register (VLR). A VLR is 
typically implemented in connection with the MSG, but the system handles the 
MSG and the VLR as separate logical entities. The mobile station will be 
registered only temporarily to the visitor location register. Each of the mobile 
switching centres (MSG) is typically provided with a visitor location register. 
The VLR at which the mobile station is temporarily registered at a given 
moment is the VLR of the MSG that is cun-ently serving the mobile station. The 
HLR may be a stand alone element in the network or the HLR may be 
integrated with another networi< element, such as located within one of the 
switching centres provided in the network. Even though It is not necessary, the 
an-angement is typically such that the HLR knows the VLR at which the MS is 
currently registered and the VLR knows then the actual location area (LA) 
within which the MS is cun-ently located. 

Information of the location area is needed for various purposes. For example, 
when somebody tries to establish a call temninating at a mobile station or send 
a short text message to the mobile station, the communication system has to 
be aware of the location area so that it may route the call related signalling and 
the call into a correct location area and page the mobile station in that area. 
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Accordingly, although subscriber profiles are permanently registered at the 
HLR, a subscriber only needs to be registered on the HLR if the subscriber is 
active, i.e. at times when a subscriber may make or receive a call. However, at 
present a large amount of storage space on HLRs is talcen up by profiles for 
subscribers who are inactive, i.e. those who are not able to place and/or 
receive calls. This means that the storage space of the HLR that stores profiles 
for subscribers who are inactive is effectively wasted. Since the cost of storage 
space is expensive, this is highly undesirable. 

Subscriber information in a mobile communication system may also be stored 
in a number of other elements such as Voice Mail Systems, Short Message 
Service Centers, IN-servers, Multimedia Messaging Center. The subscriber 
infonnation in these elements is provisioned typically at the same time as in 
the HLR, so the same waste of storage space issues also concern these 
elements. For provisioning purposes typically a dedicated provisioning solution 
is used, hereafter provisioning gateway. 

For example, subscriber profiles are created on the HLR for SIM (subscriber 
identity module) cards sold in the so called 'prepaid* mobiles. Prepaid mobiles 
are those which can be bought of the shelf without the need for a contract. In 
order to make calls from the mobile the user must pay the network operator in 
advance of making any calls. Before the prepaid mobiles are sold and 
registered by the user, the storage space on the HLR allocated to the unsoM 
phone generates no revenue and is therefore wasted. 

A further example of when the storage space of the HLR is taken up by a 
subscriber and generates no revenue is when a prepaid subscriber keeps their 
credit balance at zero. One solution to this problem is to delete the subscriber 
profile from the HLR after a predetermined time, typically a couple of months. 
However this solution is unsatisfactory since when the subscriber wishes to 
resume use of their prepaid mobile, they are required to purchase a new SIM 
card. 
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A still further example Is when a post paid subscriber becomes temporarily 
inactive. The inactive state may last a substantially long time (e.g. the 
subscriber is abroad or using another subscription.) Despite the inactive state, 
the network operator may have legal obligations to maintain the subscriber 
record at the HLR; or the networic operator may not wish to force the 
subscriber to buy a new SIM card if the subscriber \Anshes to revert to using the 
subscription. 

Summary of the Invention 

Embodiments of the present invention aim to address one or several of the 
above problems. 

According to one aspect of the present Invention, there is provided a method of 
managing subscriber data in a communications network, the method 
comprising sending a message associated with a subscriber and including 
data relating to the identity of said subscriber, routing said message to a first 
networic entity based on identity and routing Information stored at a register, 
subsequent to receiving said message at the first networic entity, provisioning a 
second network entity with subscriber data required by said second network 
entity to be able to service said subscriber, and updating routing infomnation 
associated with the subscriber at the register to route subsequent signalling to 
the second network entity. 

According to another aspect of the present invention there is provided a 
communication system for servicing subscribers, comprising a first network 
entity for storing subscriber data for inactive subscribers, a second network 
entity for storing subscriber data required for enabling service profiles for 
subscribers of the communication s^tem, a register for providing routing 
information for routing messages associated with subscribers, means for 
provisioning the second network entity with subscriber data associated with a 
subscriber to be activated and stored at the first networic entity based on a 
message including information relating to the identity of said subscriber, the 
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arrangement being such that the subscriber is activated by provisioning the 
second networl< entity mth subscriber data from the first network entity and by 
updating routing infomnation associated with said subscriber at the register to 
route subsequent signalling associated with said subscriber to the second 
network entity. 

According to another aspect of the present invention there is provided a 
subscriber data management entity for a communications network, said 
subscriber data management entity being arranged to store subscriber data for 
inactive subscribers and to provision at least one another entity of the 
communication network with subscriber data associated with a subscriber to 
be activated based on a message including information relating to the identity 
of said subscriber. 

According to another aspect of the present invention there is provided a 
register for a communications networi<, said register being arranged to store 
routing infomnation relating to the identity of a plurality of subscribers, to route 
signalling associated with inactive subscribers to a first networic entity and to 
update routing infonnation for at least one of said plurality of subscribers to 
route signalling to a second network entity when said at least one of said 
plurality of subscribers becomes active. 

The embodiments of the invention may provide a method and apparatus by 
means of which it is possible to provide more effective and flexible 
management of subscriber data. Such embodiments may enable more 
economical storage of subscriber data. 

The embodimente in accordance with a second aspect of the invention may 
provide a method and apparatus by means of which it is possible to retain data 
associated vwth subscribers who have become inac^ve. Such embodiments 
may obviate the requirement to discard inactive subscribers. 
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Brief Description of Drawings 

For better understanding of tiie present invention, reference will now be made 
by way of e)»mple to the accompanying drawings In which: 

Figure 1 shows a part of a cellular public land mobile network (PLMN) In 
which the embodiments of the present invention may be employed; 

Figure 2 shows schematically an area covered by a plurality of access 
entities; 

Figure 3 shows a schematic representation of signalling bet\A^een nodes 
in a network embodying an example of the present Invention; 

Figure 4 shows a flow chart embodying an example of the present 
invention; 

Figure 5 shows a further part of a cellular public land mobile network 
(PLMN) in which the embodiments of the present invention may be employed; 

Figure 6 shows a schematic representation of signalling between nodes 
In a network embodying an altematlve example of the present invention. 

Description of Preferred Embodiments of the Invention 

Reference is made first to Figures 1 and 2. Figure 1 shows a part of a cellular 
public land mobile network (PLMN) in which the embodiments of the present 
invention may be employed. Figure 2 shows schematically an area covered by 
a plurality of access entities, i.e. cells of the cellular communication system of 
Figure 1. Each cell has associated therewith a base station 6. The 3"^ 
generation telecommunications systems the base station may be referred to as 
node B. The temn base station will be used in this document to encompass all 
elements which transmit to and/or receive signals from mobile stations 1 or the 
like via the air Interface. Likewise, the wireless station or mobile stations 1 are 
able to transmit signals to and receive signals from the respective base station 
via wireless communication with the base stations. 

The base stations in figure 2 are shown as providing hexagonal shaped radio 
coverage, however in practice a base station may provide differently shaped 
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radio coverage. It should be appreciated that the size and shape of the cells or 
other access entitles Is typically not as regular as what is shown In Figure 2, 
but will depend on the conditions in the area and the communication 
application. 

The mobile stations 1 are able to move within the cell and also from one cell 
coverage area to another cell coverage area. The location of a mobile station 
may thus vary in time as the mobile station is free to move within the service 
area of the communication system. 

Some of the elements of a mobile network system used in the present 
invention will now be discussed in more detail. The mobile station or user 
equipment 1 is arranged to communicate via the air interface with a respective 
base station 6 of a radio network subsystem 10. Each base station is 
controlled by a respective network controller 7, such as a radio network 
controller RNC of the 3"* generation telecommunication system, or a base 
station controller BSC In GSM systems. The anrangement of the access 
network controller is not essential for the operation of the Invention, and will 
therefore not be discussed in any greater detail. 

Access network controller 10 may be connected to a controller node such as a 
MSG (mobile switching centre). The MSG provides various control functions. 
Incorporated with the MSG is a VLR (visitor location register). Together the 
MSG and VLR, jointly referred to by reference number 12, keep track of a 
mobile station's location for the purposes of call routing as previously 
discussed, and perform security functions and access control. Although not 
shown, the radio access system is typically connected to other parts of the 
communication system via appropriate interfaces and/or gateways. 

The MSCA/LR 12 is connected to a SRR (service routing register) 13. The 
SRR 13 is an element cunrently used in mobile communications to enable 
mobile number portability. 
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Each subscriber is provided with an MS-ISDN number (mobile station- 
integrated sen/ices digital network number) and an IMSI (international mobile 
subscriber identity) number. The MS-ISDN provides the number that is known 
to public as the Telephone number" of the subscriber. The MS-ISDN is unique 
to each subscriber and is used globally by tiie telephone networi<s to identify a 
subscriber and to route calls to her. The use of MS-ISDNs is based on the so 
called E.164 numbering plan. 

The IMSI number in turn is used for Mobility Management messages between 
Mobile Station, VLRs and HLRs. The IMSI Is only used in mobile networic 
environment, i.e. internally in a mobile networi< and for traffic between mobile 
networks. The IMSI number ranges are allocated to operators according to an 
international standard known as E.212. The number ranges identify countries, 
and operators within the respective countries to facilitate Mobility Management 
routing. The IMSI also identifies the subscriber. 

For technical reasons the MS-ISDN numbers cannot be used for the Mobility 
Management messages as the MS-ISDN number is not typically known to the 
mobile station (MS). Instead, only an IMSI is stored on the identity module of 
the mobile station. The Identity module may be provided by a chip such the 
SIM-card (Subscriber Identity Module), U-SIM, Universal Mobile 
telecommunications system SIM), and so on. 

The MS-ISDN-number has been used for routing calls between operators as 
previously discussed. However due to the advent of number portability, where 
subscribers are able to keep the same MS-ISDN number e.g. when changing 
networi^ operators, routing based simply on the MS-ISDN number is no longer 
possible. 

In order to overcome this a networic entity referenced to as an SRR (service 
routing register) was Introduced/adapted to route calls by recognising the MS- 
ISDN numbers belonging to subscribers who had changed networks but 
retained the same MS-ISDN number. Therefore a mobile network may be 
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provided with an SRR connected to an appropriate controller node to allow 
calls to and from a ported number. In figure 1 an SRR 13 is connected to the 
MSCA/LR 12. 

It is also possible to route ll\/ISI-addressed Mobility Management messages in 
a similar fashion as MS-ISDN addressed messages via an SRR. Typically this 
has not been needed because operators have used a substantially fixed 
numbering scheme within their IMSI-numbering range. For example, it is 
common that two first digits wrthin a range point to a specific HLR, so that it is 
easy to maintain routing tables in several MSCs. 

The SRR 13 facilitates routing using two databases, the first of which stores a 
list of ranges of MS-ISDN/IMSI numbers. Each range points to a particular 
network operator's HLR. The second database stores a list of individual MS- 
ISDN numbers for subscribers who have changed networks, together with a list 
of HLRs to which signalling infomiation should be directed. This second 
database in the SRR overiies the first and is checked before signalling 
infonnation is routed to the HLR corresponding to the stored ranges of the MS- 
ISDN numbers. 

The SRR 13 is typically connected to a plurality of HLRs. There are typically 
two or more SRRs for availability and capacity reasons in a network, the 
databases are identical and must also be kept identical with provisioning 
system, however for clarity reasons a single HLR 15 and SRR 13 are shown in 
figure 1. 

In an embodiment of the present invention the SRR entity 13 additionally 
stores a list of individual IMSI numbers for inactive subscribers. This shall be 
discussed in detail hereinafter. 

In a preferred embodiment of the present invention a virtual home location 
register 14 is provided. The virtual HLR 14 can be seen as an additional 
network entity arranged to store data for inactive subscribers and to provision 
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the HLR with subscriber data should an inactive subscriber become activated. 
Thus this entity will in the following be referred to as a provisioning home 
location register (pHLR). The term 'inactive subscribers' may cover any 
situation where an IMSI number has been generated by an operator, but for 
some reason the IMSI number is not in use. This may arise after the creation 
of a SIM card for a prepaid phone which has not yet been sold or registered 
with the networi<. In this case an IMSI number will exist for the SIM card, but 
the SIM card will not be in use. A second example of a situation covered by the 
temi 'inactive subscriber* may be when the networic recognises that an existing 
subscriber has not used their phone for a predetermined time - for example, a 
month. A third example could be when a subscriber or an operator decides 
that the subscription should be inactivated such that it can be tal<en back for 
use later on. These examples are not exhaustive and further examples of 
'inactive subscribers' are given hereinafter. 

When an inactive subscriber has been identified, for example by a networi< 
operator after the creation of a prepaid SIM which has yet to be sold, the IMSI 
number and other possible subscription data is stored on the pHLR 14. These 
SIM-cards m.ay be arranged to belong to a certain IMSI-range. This range has 
been configured in the SRR database to point signalling to the pHLR 14 
instead of the HLR 13. 

Reference is now made to Figure 3 which shows signalling between the nodes 
in a network in an embodiment of the present invention, and also to the flow 
chart of figure 4 showing the main steps of the embodiment. 

When a mobile station 1 associated with an inactive subscriber is activated 
and attempts to register with the network, the mobile station sends a message 
31 via the radio access networic 10 to the MSCA/LR 12. In a preferred 
embodiment of the invention, the message 31 includes the IMSI number of the 
subscriber. In response to receiving the message 31, the MSC/VLR 12 sends 
a message 32 to the SRR 13. The message 32 again includes the IMSI of the 
SIM from which message 31 originated. 
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As previously discMssed, the SRR 13 Is set to point to a pHLR for IMSI 
numbers associated with Inactive subscribers. Therefore, In response to 
receiving message 32, SRR 13 sends a message 33 to pHLR 14. This 
message 33 again Includes the IIVISI number. 

On receiving message 33 from the SRR, the pHLR 14 compares the data in 
the message relating to the Identity of the subscriber, In this embodiment of the 
Invention the IIVISI number, with a list of \MS\ numbers stored at the pHLR 14. 

If the pHLR finds a match between the IMSI number contained In the message 
It has received and an IMSI number stored, the pHLR responds to this 
message by sending a message 34 to the MSCA/LR 12. This response 
message can also optionally be configured to go via SRR 13, this depends on 
how the operator wants to configure the networl<. This message 34 may serve 
to indicate to the MSCA/LR 12 that the subscriber identified by the IMSI 
number contained in the messages 31-33 Is a bona fide subscriber who Is 
entitled to access the network. 

The message 34 sent from the pHLR 14 to the MSCA/LR 12 may contain 
authentication triplets and encryption keys. Inserting a temporary profile at the 
MSCA/LR for the subscriber and thus allowing the network to provide the 
subscriber with a preliminary service during the registration process. 

The preliminary service may comprise sending a message 36 to the mobile 
station announcing that the registration process Is in progress. The initial 
service profile could be operator defined, enabling, for example, a limited 
service set, such as a voice only connection. 

The message 36 may additionally request that the user of the mobile station 
switches off the mobile station for a predetermined time, e.g. 5 minutes. In 
order to allow time for completion of the registration process. Again this is 
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preferably an operator definable behaviour for provisioning of all necessary 
network elements. 

Requesting the user to switch off the mobile station allows the pHLR 14 time to 
provision services for the subscriber via a provisioning gateway 16 (shown in 
Figure 5). In a preferred embodiment of the invention the pHLR will control the 
provisioning of the subscriber with a subscriber profile in an HLR 15 in 
response to receiving the message 33. 

To provision the HLR 15 the pHLR 14 sends the HLR data relating to the 
identity of the subscriber via the provisioning gateway. In the preferred 
embodiment the pHLR sends the IMSI/MS-ISDN numbers of the subscriber to 
the HLR. 

The message 31 includes the identity of MSG and VLR where MS 1 is located 
for message routing purposes.Additional information, such as information 
relating to the location of the mobile station may be included. The location may 
relate to the cell in which the mobile is currently located and may therefore be 
defined by including the identity of the base station with which the mobile 
station is in communication with. Messages 32 and 33 may then also include 
the location of the mobile station and/or the identity of the MSC/VLR 12 or any 
addKional information, as required. 

The pHLR may also send data relating to the location of the mobile station 
and/or the identity of the MSCA/LR to the HLR so that routing infomnation may 
be stored at the HLR upon creation of the subscriber profile via the 
provisioning gateway. The HLR can then automatically update subscriber 
profile in the VLR. 

Communication between the VLR and the other nodes in the networi< is 
faciliteited by appropriate mobile networking protocols and signalling such as 
those based on SS7(signalling system number 7). For example In GSM 
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networks the GSM MAP (mobile application part) rides on top of SS7, allowing 
communication between the pHLR. SRR, HLR and VLR. 

Typically each network operator has between 1-15 HLRs. In a prefen-ed 
embodiment of the present invention, the pHLR 14 may be connected to all of 
a network operator's HLRs. SRRs and other elements containing subscriber 
data via a provisioning gateway 16 as shown in figure 5. Figure 5 shows a part 
of the network in which some embodiments of the invention may be employed. 
In this embodiment, the pHLR may provision an HLR dynamically by allocating 
the subscriber profile to an HLR which has the greatest amount of unused 
capacity. The pHLR controls the provisioning gateway for those subscribers 
who reside in the pHLR. The subscription data is stored in the datastore 17 for 
inactive subscribers waiting to be activated. Customer Care and Billing system 
(CCB) is the system used for customer care services of the operator. Typically 
it also controls the provisioning gateway for post-paid subscriptions. Through 
the provisioning gateway the pHLR is able to control the provisioning of all 
required network elements 19, such as Voice Mail Systems, Short Message 
Service Centres. IN-servers, Multimedia Messaging Centres. 

In an embodiment of the invention, after a subscriber profile has been created 
at the HLR 15 and other network elements containing subscriber specific data, 
routing information for the subscriber stored at the SRR 13 is updated to point 
to the HLR 15. This may be done using the normal provisioning functionality of 
the SRR. This is typically based on the MML (Man Machine Language) over 
TCP/IP (Transport Control Protocol/Internet Protocol). This type of operation is 
supported by the provisioning gateway. 

Once routing infonnation has been updated at the SRR 13, the temporary 
profile created for the subscriber at the MSC/VLR 12 may be deleted if it was 
not automatically updated. The profile may be deleted in response to a 
message 35 sent from the pHLR 14. 
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In an embodiment of the present invention, to completely reload the new 
profile to the VLR 12 from the HLR 15 the user may switch on the mobile 
station after the predetermined time defined In message 36 has elapsed. 
When the mobile is switched on a message 37 containing the subscribers IMSI 
number and mobile station location is sent to the MSCA/LR 12 to register the 
mobile with the network. On receipt of the message 37, the MSCA/LR 12 
sends a message 38 containing the IMSI number of the subscriber to the SRR 
13. 

Since the routing information stored at the SRR 13 has been updated, when 
the SRR receives the message 38 from the MSCA/LR, message 39 containing 
the subscribers IMSI number and MSCA/LR identity/mobile station location can 
be routed directly to HLR 15 on which the subscriber profile has been created. 

According to a possibility, depending on the capabilities of the HLR 15, the 
pHLR may also provide the HLR 16 (using again provisioning gateway) with 
the location infomiation of the mobile station and request the HLR 15 to insert 
new profile data into the VLR without a new LocUp (location update) message 
from the mobile station. With this feature in HLR 15 it is possible to simplify the 
instructions for the MS-subscrlber. For example, the Instructions could be: 'wait 
a moment', 'you are being provisioned', then an SMS message, 'welcome to 
our network'. 

Figure 6 shows an alternative embodiment of the present invention. Messages 
refen-ed to in figure 6 as 51 , 52 and 53 are the same as messages 31, 32 and 
33 respectively, as discussed In relation to figure 3. 

In this embodiment of the invention, the pHLR 14 provisions the HLR 15 
without creating a temporary profile for the subscriber during registration. 
Therefore, in response to the message 53 sent from the SRR 13, the pHLR 14 
immediately provisions a profile at the HLR for the subscriber via provisioning 
gateway 16. As before, once an HLR is provisioned, the routing infomiation for 
the IMSI number of the subscriber, stored at the SRR 13, is updated to point to 
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the HLR. The subscriber may need to wait for a while before the service is 
activated. 

In this embodiment of the invention, the information required to route calls is 
sent to the MSCA/LR In a message 54 from the HLR. Therefore, this 
embodiment the mobile station is only required to send one message 51 to 
register with the networlc. 

Whether or not a network operator decides to provide the subscriber with a 
provisional sen/ice before an HLR is provisioned will depend on the length of 
time it takes for the pHLR 14 to provision the HLR 15 and SRR 13. This will 
depend on the hardware used and the compatibility of the pHLR and the HLR. 

In a further embodiment of the present invention, data relating to subscriber 
profiles on the HLR may be transferred to the pHLR and deleted from the HLR. 
This may occur in response to the subscriber becoming inactive after a 
subscriber profile has been created in a HLR for the subscriber. 

A previously active subscriber may be identified as inactive in response to a 
number of situations: 

• For a prepaid phone, the subscriber may be identified as Inactive if the 
balance of the prepaid amount remains at zero for a predetermined 
time. 

• A contract/post paid subscriber who has not made or received calls for a 
predetermined time. 

• A subscriber who has indicated that they do not wish to make or receive 
calls for a finite length of time, but wish to resume their subscription with 
the same IMS! number. This may occur when a subscriber goes on 
holiday but does not wish to use their mobile station. 

• A subscriber may be identified as active by one networic operator but 
identified as Inactive by a competitor networic operator when the 
subscriber is offered a contract with the competitor network operator. 
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The above situations are only given as examples and siiould not be regarded 
as exiiaustive. 

it sliould be appreciated tiiat whilst embodiments of the present invention have 
been described in relation to mobile stations, embodiments of the present 
invention are applicable to any other suitable type of user equipment. For 
example in an altemative embodiment of the present invention a subscriber 
profile may be created at an HLR in by activating a SIM in equipment used at 
the point of sale. 

Figure 1 illustrates a single pHLR 14. The SRR may be further connected to a 
plurality of pHLRs (provisioning home location registers). 

In addition to storing the IMSI and MS-ISDN numbers for inactive users, pHLR 
may also store security infonnation and further details relating to the subscriber 
and the temns of network subscription. 

A network operator may be responsible for a pHLR, similar to the manner in 
which a network operator is responsible for their own HLR. In an alternative 
embodiment, the pHLR will be operated by a third party who maintains the 
pHLR for different network operators at a charge. 

In an embodiment of the present invention the HLR will not store inactive 
subscriber profiles. 

It should also be appreciated that the in further embodiments of the present 
invention the pHLR may be arranged to provision any services and is not just 
restricted to provisioning HLRs. Other possible applications may include Voice 
Mail Systems, Mail servers, Multimedia Messaging servers, Wireless 
application part (WAP) Gateways, Pre-Paid Servers and so on. Furthennore, 
the HLR may comprise a second generation (2G) HLR or a third generation 
(3G) HLR. The HLR may support various access systems, such as both the 
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GSM and WCDMA access for Circuit switched calls and packet data through 
General Packet Radio Service (GPRS). 

The embodiment of the present Invention has been described in the context of 
a circuit switched domain. This invention is also applicable to any other 
techniques, including those of a packet switched domain. 

It is aiso> noted herein that while the above describes exemplifying 
embodiments of the invention, there are several variations and modifications 
which may be made to the disclosed solution without departing from the scope 
of the present invention as defined in the appended claims. 
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Claims 

1 . A method of managing subscrit)er data In a communications networic, the 
method comprising: 

sending a message associated with a subscriber and including data 
relating to the identity of said subscriber 

routing said message to a first network entity based on Identity and 
routing infomiation stored at a register; 

subsequent to receiving said message at the first network entity, 
provisioning a second network entity with subscriber data required by said 
second network entity to be able to service said subscriber; and 

updating routing Information associated with the subscriber at the 
register to route subsequent signalling to the second network entity. 

2. A method as claimed in claim 1 further comprising: 

storing a plurality of subscriber identities at the first networic entity; and 
provisioning the second network entity with subscriber data If the data 

relating to the identity of the subscriber in the message con-esponds to one of 

said plurality of subscriber identities. 

3. A method as claimed In claim 1 wherein the message is sent from a mobile 
station of the subscriber. 

4. A method as claimed in claim 3 wherein the message includes Intemational 
Mobile Subscriber Identity (IMSI). 

5. A method as claimed in claim 3 or 4 wherein the message further includes 
data relating to the location of the mobile station. 

6. A method as claimed In any of claims 3 to 5, comprising sending data 
from the first networic entity to the mobile station, to provide the subscriber with 
a preliminary service. 
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7. A method as claimed in claim 6 wherein said data sent from the first 
network entity to the mobile station further comprises authentication 
infomnation. 

8. A method as claimed in claims 6 and 7 wherein said preliminary service 
comprises transmitting a notification message to the mobile station to notify the 
subscriber that a service request has been acknowledged. 

9. A method as claimed In claim 8 wherein said notification message 
comprises a voice announcement. 

10. A method as claimed in any preceding claim wherein the message is sent 
to the register via another register. 

11. A method as claimed in any preceding claim wherein the register 
comprises a sen/ice routing register. 

12. A method as claimed in any preceding claim wherein the first networic 
entity comprises a provisioning home location register (pHLR). 

13. A method as claimed in any preceding claim wherein the second networi< 
entity comprises a home location register (HLR). 

14. A method as claimed in claim 10 or any claim dependent on claim 10 
wherein said other routing register comprises a visitor location register (VLR). 

15. A method as claimed in any of claims 1 to 12, wherein the second networi< 
entity comprises one of. a volcemail system entity; a mail server entity; a 
multimedia messaging server entity; a wireless application part gateway entity; 
a prepaid server entity; intelligent networi^ server; short message sen/lce 
centre; location based service centre; USSD-oentre; GPRS-serven charging 
and rating server. 
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16. A method as claimed in any preceding claim, comprising provisioning at 
least one further network element vynth subscriber data. 

17. A method for managing subscriber data in a communications network, the 
method comprising: 

detemnining that a subscriber has become inactive in at least one 
network entity anranged to provide subscriber data for use in servicing the 
subscriber; 

creating a profile relating to the subscriber at an auxiliary network entity; 

updating the information stored at a routing register to route subsequent 
signalling associated with the subscriber to the auxiliary (pHLR) network entity; 
and 

deleting a profile relating to the subscriber data from the at least one 
network entity. 

18. A method as claimed In claim 15 further comprising detemnining that a user 
has become inactive if the time lapsed since a last message, associated with 
the subscriber, was routed exceeds a predetermined time. 

19. A communication system for servicing subscribers, comprising: 

a first network entity for storing subscriber data for inactive subscribers; 

a second network entity for storing subscriber data required for enabling 
service profiles for subscribers of the communication system; 

a register for providing routing information for routing messages 
associated with subscribers; 

means for provisioning the second network entity 

with subscriber data associated with a subscriber to be activated and 
stored at the first networic entity based on a message including infomnation 
relating to the identity of said subscriber, the arrangement being such that the 
subscriber is activated by provisioning the second network entity with 
subscriber data from the first networic entity and by updating routing 
infomnation associated with said subscriber at the register to route subsequent 
signalling associated with said subscriber to the second network entity. 
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20. A subscriber data management entity for a communications network, 
said subscriber data management entity being arranged to store subscriber 
data for Inactive subscribers and to provision at least one another entity of the 
communication networic with subscriber data associated with a subscriber to 
be activated based on a message Including information relating to the identity 
of said subscriber. 

21 . A register for a communications networi<, said register being arranged to 
store routing infomiation relating to the identity of a plurality of subscribers, to 
route signalling associated with inactive subscribers to a first network entity 
and to update routing information for at least one of said plurality of 
subscribers to route signalling to a second network entity when said at least 
one of said plurality of subscribers becomes active. 



SUBSTITUTE SHEET (RULE 26) 



wo 2004/028191 



PCT/FI2002/000743 




wo 2004/028191 



PCT/FI2002/000743 




Fig. 2 



wo 2004/028191 



PCT/FI2002/000743 



3/6 




wo 2004/028191 



PCT/FI2002/000743 



4/6 



MOBILE STATION SENDS AN ACTIVATION 
REQUEST INCLUDING THE IDENTITY OF 
THE SUBSCRIBER 




t 


THE MESSAGE IS ROUTED TO A FIRST 
NETWORK ENTITY BASED ON ROUTING 
INFORMATION AND SUBSCRIBER DATA 
STORED AT A REGISTER 




t 


THE MESSAGE IS RECEIVED AT THE 
FIRST NETWORK ENTITY 




r 


SECOND NETWORK ENTITY IS 
PROVISIONED FOR SUBSCRIBER 
IDENTIFIED IN ACTIVATION REQUEST 






ROUTING INFORMATION STORED AT THE 
REGISTER IS UPDATED 







Fig. 4 



r 



WO 2004/028191 



PCT/FI2002/000743 




wo 2004/028191 



PCT/FI2002/000743 



6/6 



a: 



X 
Q. 



a: 

CO 



a. 

3 LU 
Z Q 

ii 

o o 

-1 u. 



CM 



-J 
> 



ill 

Q. 
3 



S 

o 



o 

Q 
LU 
Z 

q: 

ID 
I- 

co 



o 

i 

o 



CO uj 



LU 



2 

Q. 



LU X 
CO t 

-J ^ 

XI- 

co o 
LU a: 



CO 

> 
o 



CO 
LU 
O 

< 
X 

o 



LO 



LO 



CO 



INTERNATIONAL SEARCH REPORT 



International appEcation No. 

PCT/FI 02/00743 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: H04Q 7/38, H04Q 7/22 

Aocording to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by das^cation symbols) 

IPC7: H04Q, H04M 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,NO classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



EPO-INTERNAL, WPI DATA, PA J 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



HP 1065904 Al (ALCATEL), 3 January 2001 (03.01.01), j 
page 2, line 58 - page 3, line 11; page 3, 
line 22 - page 4, line 1; page 8, line 9 - line 55, 
page 9, line 23 - page 9, line 36; abstract 



WO 9927724 Al (TELEFONAKTIEBOUGET LM ERICSSON), 

3 June 1999 (03.06.99), page 3, line 30 - page 4,^ 
line 10; page 11, line 19 - page 13, line 26, 
figure 1, claim 18, abstract 



. a-5, 19-21 



6-9 



1-5,15 



6-9 i 18 



I xl Further documents are listed in the continuation of Box C. | )(| See patent family armex. 



* Special categories of dted documents 

*A' document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

'^V document which may throw doubts on phority claim(s) or which is 
dted to estafaUsfa the publicatian date of another dtation or other 
spcdal reason (as spedfied) 

'O* document refening to an oral disdosurei use, eidiibitian or cyOier 
means 

'P* document publisiied prior to the intemaSional filing date but later than 
the priority date daimed 



T* later document published after the international filing date or priority 
date and not. in conflict with 'the applibatian but dted to understand 
tixe prindple or theory underlying the Invention 



'X* document of particular rdevancc: the claimed invention cannot be 
considered novel or cannot be considered to invedve an.inventive 
step ^cn the docimicnt is taken alone 

'Y* document of particular relevance: the daimed invention cannot be 
considered to involve an inventive step when the document is 
combined ^vith one or more other such documents, such combination 
bdng obvious to a person ^11 ed in the art 

'&f document member of flie same patent family 



Date of the actual completion of the international search 



31 March 2003 



Date of mailing of the international search rq)ort 



Name and mailing address of the ISA/ 
Swedish Patent Office 
Box 5055. S-102 42 STOCKHOLM 
Facsimile No. + 46 8 666 02 86 



Authorized officer 

Peter Hedman/MN 

Telephone No. 4- 46 8 782 25 00 



Form PCr/ISA/210 (second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/FI 02/00743 



C (Continuation). DOCUMENTTS CONSIDERED TO BE RELEVANT 



Category* 



Qtation of document, vnth indication, where appropriate, of the relevant passages 



Rdevant to claim No. 



EP 0762714 A2 (AT&T CORP.), 12 March 1997 

(12.03.97), column 2, line 38 - line 49; column 3, 
line 59 - column 4, line 16; column 6, 
line 44 - line 56 



WO 0131952 Al (NOKIA NETWORKS OY), 3 May 2001 
(03.05.01), page 3, line 8 - line 20; page 4, 
line 7 - line 32; page 5, line 14 - line 21, 
abstract 



WO 02054786 Al (NOKIA CORPORATION), 11 July 2002 
(11.07.02), page 6, line 12 - line 35; page 10, 
line 4 - line 18, figures 2,3 



6-9 



18 



10,11 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members ^ 

30/12/02 


IntemaUonal application No. 
PCT/FI 02/00743 


Patent document 
dted in search report 


Publication 
date 


Patent family 
member(s} 


Publication 
date 



EP 



1065904 Al 03/01/01 



NONE 



wn 


9927724 


Al 


03/06/99 


All 


1359099 A 


15/06/99 








CA 


2311726 A 


03/06/99 










TW 

1 n 


437245 B 


00/00/00 

WW/ WW/ WW 










us 


6188887 B 


13/02/01 


EP 


0762714 


A2 


12/03/97 


AU 


701669 B 


04/02/99 










AU 


6553796 A 


Z\i/\i3/37 










CA 


2183798 A 


13/03/97 










JP 


9130506 A 


16/05/97 










US 


5751798 A 


12/05/98 


WO 


0131952 


Al 


03/05/01 


AU 


1148401 A 


08/05/01 










EP 


1142390 A 


10/10/01 










FX 


110226 B 


00/00/00 










FX 


992325 A 


29/04/01 


WO 


02054786 


Al 


11/07/02 


FX 


20002888 A 


30/06/02 



Form PCr/ISA/210 (patent family annex) (July 1998) 



